In recent years, the role of ventricular assist devices for management of chronic heart failure has continued to increase. This increase stems mainly from the success of improved technology, greater surgical experience, and increasing experience with management of ventricular assist device-related complications. Collectively, these advances have led to overall better outcomes.
The HeartWare Ventricular Assist Device (HVAD; HeartWare International, Inc, Framingham, Mass) has become an established mechanical support therapy for left ventricular failure. 1, 2 Moreover, the use of the HVAD for biventricular support has been successfully reported. 3, 4 We report the case of a 51-year-old man presenting with a ventricular septal defect after myocardial infarction, not amenable to surgical repair. Two centrifugal blood pumps were then implanted after cardiectomy, serving as a total artificial heart intended to be used as a bridge-to-transplant device.
CLINICAL SUMMARY
The patient was a 51-year-old man who initially came to a regional hospital with acute coronary syndrome. The cardiac catheterization performed showed complete occlusion of the right coronary artery proximally, resulting in a large posterolateral and septal myocardial infarction. On echocardiography, biventricular failure and a large ventricular septal defect were seen. Despite maximal inotropic support, a Lifebridge extracorporeal support system (LIFE-BRIDGE Medizintechnik AG, Ampfing, Germany) was implanted for hemodynamic stability. The patient was transferred by helicopter on an emergency basis to our institution in Hannover, Germany.
Transesophageal echocardiography was repeated, confirming biventricular failure, a large ventricular septal defect, and new-onset aortic regurgitation. The aortic regurgitation limited the effectiveness of the life support system, thereby mandating surgical intervention.
Intraoperatively, after median sternotomy the patient was switched from the life-support system to a conventional heart-lung machine with transfemoral venous cannulation and arterial cannulation of the ascending aorta. Initially, aortic valve replacement with a biologic prosthesis was performed. On visual inspection after ventriculotomy, however, a massive posterior infarction with destruction of the posterolateral wall was seen. This included the entire ventricular septum and anterior papillary muscle, far beyond conventional surgical repair.
The only option was the implantation of a total artificial heart. Under complete cardiopulmonary bypass, the aortic valve prosthesis, the pulmonary valve, and both ventricles were resected so as to preserve the atria and the annuli of both atrioventricular valves. An epicardial HVAD sewing ring was implanted on the ventricular aspect of the mitral annulus with a 2-0 running Prolene suture (Ethicon, Inc, Somerville, NJ). The suture was supported by felt strips running outside the annulus around the left atrium. The sewing ring and the sutures were sealed with biologic glue. Similar preparation followed on the ventricular aspect of the tricuspid annulus.
Two HVAD pumps were inserted in retrograde fashion through sewing rings into the left and right atria ( Figure 1 , A and B). Outflow vascular grafts were anastomosed in an end-to-end fashion to the ascending aorta and pulmonary artery. Both drivelines were placed within the rectus muscle sheath toward the umbilicus and subcutaneously tunneled to the left and right upper quadrants. After deairing of both devices, pumps were started, and a left atrial pressure line was placed through the right upper pulmonary vein. Pump speeds were gradually increased during weaning from the extracorporeal circulation. Pump flow of 5.5 L on both sides was achieved, with the right pump running at 2600 rpm and left pump running at 3000 rpm. Left atrial pressure remained stable at 6 to 10 mm Hg. A silicone breast implant (225 mL) was placed into the pericardial space to make room for later heart transplant. After closure of the chest, the patient was transferred to the ICU without any catecholamine support and with sufficient flow of both devices. The patient was successfully extubated on postoperative day 1 and remained in hemodynamically stable condition.
While ambulating on postoperative day 12, the patient had an acute hemodynamic decompensation. The patient was transferred to the operating room for emergency operation. We found displacement of the silicone implant, pushing the right-sided pump into the right atrium and thereby kinking the outflow graft of the right device. Repositioning of the implant and the pump led to immediate hemodynamic stabilization. The patient was again extubated after a few hours, and the remaining stay at the hospital was completely uneventful (hemodynamics are shown in Figure 2, A and B) . Currently, the patient has successfully undergone cardiac transplant 14 weeks after implantation of both devices.
DISCUSSION
Our case substantiates the hypothesis that implantation of 2 HVAD centrifugal pumps may functionally serve as a total artificial heart. A silicone implant seems ideal to maintain intrapericardial space for subsequent heart transplantation; however, fixation within the pericardium is important. This option will continue to be important for patients with end-stage heart failure.
Massive calcification of a ventricular aneurysm, particularly of the ventricular septum, is uncommon after myocardial infarction. Surgical repair and reconstruction of an extensive calcified left ventricular aneurysm and septum are unrecorded to our knowledge. This report describes the successful surgical repair of a massive calcified left ventricular aneurysm and ventricular septum 13 years after the initial myocardial infarction.
CLINICAL SUMMARY
A 63-year-old man presented with a 2-month history of indeterminate chest discomfort and increasing dyspnea. His medical history showed a notable extensive anterior infarction sustained 13 years previously. Electrocardiogram revealed significant abnormal Q-wave and ST-segment elevation in the anterior leads. A 2-dimensional echocardiogram showed a large apical aneurysm. The ventricular septum and apex became extensively calcified. There was a small cavity outside the apex that was filled with fluid, but it did not communicate with the cavity of the left ventricle. The left ventricle was significantly enlarged, but good left ventricular function was seen in the basal wall. Magnetic resonance imaging and cardiac catheterization confirmed these findings. Magnetic resonance imaging also showed a small thrombus on the aneurysmal inner wall. Coronary angiography showed that the left anterior descending and right coronary arteries were both occluded in their proximal portions.
The patient underwent operation, including resection of the left ventricular aneurysm and calcified septum, reconstruction of the ventricular septum, and a bypass to the right coronary artery.
